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ABSOLUTE MAXIMUM RATINGS

SGND t0 PGND ...t -0.3V to +0.3V
VDD 10 SGND or PGND ..o -0.3V to +2V
VSS TO PVSS oo -0.3V to +0.3V
CIPtOPGND.....ccooiiiiiiiii e, -0.3V to (Vpp + 0.3V)
CINtOPGND ..ot (PVss - 0.3V) to +0.3V
V33, PVSS IO GND .o +0.3V to -2V
OUTR, OUTL, INR, INL to SGND .....(Vss - 0.3V) to (Vpp + 0.3V)
SHDN to SGND or PGND ..ot -0.3V to +4V
Output Short-Circuit Current ... Continuous

Continuous Power Dissipation (Ta = +70°C)
12-Bump UCSP (derate 6.5mW/°C above 70°C)...... 518.8mW
12-Pin Thin QFN (derate 16.9mW/°C above 70°C).1349.1mW
Junction Temperature .........ccccoooviiiiiiiiii
Operating Temperature Range ...........c.ccccceeen.
Storage Temperature Range ...................
Bump Temperature (soldering) Reflow...
Lead Temperature (soldering, 10S) ......c.cccocvvviiiiiiinnnn.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vpp = 1.5V, PGND = SGND = 0V, VSADN = 1.5V, Vgs = PVss, C1 = C2 = 1uF, CiN = 1pF, RL = oo, TA = TMmIN to TMAX, unless otherwise
noted. Typical values are at Ta = +25°C.) (See the Functional Diagram.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Range VDD Guaranteed by PSRR test 0.9 1.8 \
Quiescent Supply Current IDD Both channels active 2.2 5 mA
Shutdown Current ISADN | VSHDN = OV TA= +25°C 10 10 PA
Ta = -40°C to +85°C 30
Shutdown to Full Operation toN 180 us
SHON Thresholds VIH Vpp = 0.9V to 1.8V 0.7 xVpD y
VL Vpp = 0.9V to 1.8V 0.3 x VDD
SHDN Input Leakage Current ILEAK | VDD = 0.9V to 1.8V (Note 1) +1 pA
CHARGE PUMP
Oscillator Frequency fosc 493 580 667 kHz
AMPLIFIERS
MAX9721A 2.04 -2.00 -1.96
Voltage Gain Ay MAX9721B -1.53 -1.5 -1.47 VIV
MAX9721C -1.02 -1.00 -0.98
Gain Match AAvy +0.5 %
MAX9721A +0.9 +3.8
Total Output Offset Voltage Vos :q”fit ;fz%i(f“é'ﬁg' MAX9721B +13 57 | mv
MAX9721C +1.8 +7.6
Input Resistance RIN 15 25 35 kQ
Vpp = 0.9V to 1.8V, Ta = +25°C 60 80
Power-Supply Rejection Ratio PSRR . fiIN = 1kHz 70 dB
100mVp-p ripple
fiIN = 20kHz 62
VoD = 1.5V RL = 32Q 10 20
RL = 16Q 25
Output Power (Note 2) Pout Voo = 1.0V, AL = 320 - mwW
Vpp = 0.9V, RL = 32Q 6
Total Harmonic Distortion Plus THD+N RL = 32Q, Pout = 12mW, f = 1kHz 0.006 %
Noise RL = 16Q, Pout = 15mW, f = 1kHz 0.015
2 AKX/
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 1.5V, PGND = SGND = 0V, VSADN = 1.5V, Vss = PVss, C1 = C2 = 1uF, CiN = 1pF, RL = =0, TA = TMIN to TMAX, unless otherwise
noted. Typical values are at Ta = +25°C.) (See the Functional Diagram.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
) ) ) BW = 22Hz to 22kHz 89
Signal-to-Noise Ratio SNR RL = 32Q, PouTt = 12mW - - dB
A-weighted filter 92
Slew Rate SR 0.2 V/us
Maximum Capacitive Load CL No sustained oscillations 150 pF
Crosstalk XTALK | fin = 1.0kHz, RL = 32Q, PouT = 5mW 100 dB
ESD Protection VESD Human body model (OUTR, OUTL) +8 kV

Note 1: Input leakage current measurements limited by automated test equipment.
Note 2: fiN = 1kHz, Ta = +25°C, THD+N < 1%, both channels driven in-phase.

IREEERE

(Vpp = 1.5V, PGND = SGND = 0V, VSHDN = 1.5V, Vss = PVss, C1 = C2 = 1pF, Cin = 1pF, THD+N measurement bandwidth = 22Hz
to 22kHz, Ta = +25°C, unless otherwise noted.) (See the Functional Diagram.)
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REEEREGEE)

(Vpp = 1.5V, PGND = SGND = 0V, VSHDN = 1.5V, Vss = PVgs, C1 = C2 = 1pF, CiN = 1pF, THD+N measurement bandwidth = 22Hz
to 22kHz, Ta = +25°C, unless otherwise noted.) (See the Functional Diagram.)
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(Vpp = 1.5V, PGND = SGND = 0V, VSHDN = 1.5V, Vss = PVgs, C1 = C2 = 1pF, CiN = 1pF, THD+N measurement bandwidth = 22Hz
to 22kHz, Ta = +25°C, unless otherwise noted.) (See the Functional Diagram.)
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1V. EE’:F!I?E" DirectDrive.
ATFULANY R 2P2T, Sty FIDOIEF

NYT—=2
(COTF—— MIBEHIN TSN T — AT, BFARMEINTNDEIFRY A RO/ VYT — JERIZ.
japan.maxim-ic.com/packages% ZSHBET (), )

[%]
o
i
8¢
VARIABLE &
DIMENSIONS PKG. DIMENSIONS DEPOPULATED g
& | 0.62+0.05-0.08 CODE D 3 SOLDER BALLS S
I——E—-I AL | 0.29£0,02 Bl2-1 |1.54+0,05 | 2,02+0,05 | NONE 5
A2 | 0.33 REF. Bl2-2 | 154005 | 2.02+005 | B3 o
&/ b | #0.35+0.03 B12-3 |1.5440.05 | 212+0.05 | NONE
|78 XXX T
PIN1 _A D1 | 1.00 BASIC Bl2-4 | 1.54%0,05 | 202005 | B2, B3
MARK AREA XXX D
E1 | 1.50 BASIC B12-5 | 1.64+0.05 | 212+0.05 | B2
PRODUCT _//XXX i e | 050 BASIC Bl2-6 | 1.64+0,05 | 212005 | B3
MARKING sD | 0,00 BASIC Bl2-7 | 154005 | 2.02+0,05 | B1, B3
SE | 0.25 BASIC B12-8 | 154005 | 2.02+005 | B2
TOP VIEW BI2-9 | 1.54+0,05 | 212+0.05 | B2, B3
B12-10 | 1.54+0,05 | 2.02+005 | B1, B2, B3, B4
Bi2-11 | 1.54+0,05 | 2.02+005 | A2, C3
El NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. PRODUCT MARKING: NUMBER OF CHARACTERS
) AND LINES VARY PER PRODUCT.
’G)
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PROPRIETARY INFORMATION
TITLE!
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APPROVAL DOCUMENT CONTROL NO. REV. 1
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306 ! o~ —H@
ZT0101c) EVEN TERMNAL 000 TERMNAL
Y NS DG 0-0-0-0-0-0—— SEATING PLANE
A
A
. RALLAS /N AKXV
SIDE VIEW o
TS PACKAGE OUTLINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm
APPROVAL 'DOCUMENT CONTROL. NO. REV. 1
| 21-0139 | [¢] |A
COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 2L 4x4 16L_4x4 20L 4x4 24L 4x4 G e €2 v
REF. | MIN. [NOM_| NAX. | NIN. | NOW. [ NAX. | MIN | NOM. | MaX.| MIN. | NOW. | NAX. COES VIN. | NOW. | HAX. | MIN. | NOM, | MAX. |ALLOVED
A 070 [075 | 080|070 | 075 [ aso | 070[ 075 [ 080 070 [ 075 [ 060 T1e44-2 | 195 | 220 | 225|195 [ et0 25| no
a_ | 00 [002 [ 005 00 | 002 [00s [ 00 [0z [005] 00 [o02 003 T1244-3 | 195 | 220 [225] 195 [ 210 | 225 YES
A2 020 REF 020 REF 020 REF 020 REF T1244-4 195 | 230 | 223 | 195 | 210 | 223 NO
o |oes[as0 |03s|aes 030 [oas | 020] 025 [ 030 018 [oz3 [ as0 T1644-2_ | 195 | 220 [225] 195 [ 2w |[225| Na
D | 390|400 | 430 [390 [ 4.00 | 410 [ 390 4.00 | 430 350 | 400 [ 430 Ti1644-3 | 195 |20 [225] 195 | 210 285 YES
€ |390400 | 430 [390 | 4.00 [ 410 [ 350] 4.00 | 430 [ 390 | 400 [ 410 Ti644-4 | 195 | 220 [ 225|195 [ 210 (285 | NO
B 80 BSC. 0.65 35C 050 BSC. Q50 BSC. T2044-1 | 195 | 210 |225| 195 | 20 |2es| o
& 05| - | - oas] - | - |oas] - | - |oas| - | - T2044-2 | 195 | 240 225 195 | 210 | 225 | YES
L 045 [055 [ 0.65 [ 045 | 055 [ 065 [ 045[ 055 | 0s5] 0.30 [ 040 [ 050 T2044-3 | 195 | 240 [ 225[ 195 [ 240 [225| NO
N 2z 16 20 24 T2444-1 243 | 260 | 263 | 243 | 260 | 263 NO
ND 3 4 s 3 Te2444-2_| 195 | 210 | 225 195 | 210 | 225 | YES
NE 3 4 3 6 T2444-3 243 | 260 | 263 | 243 | 260 | 263 | YES
Kad WGGB WGGC VGED-1 WEGD-2 Te444-4_ | 245 | 260 | 263 | 245 | 260|263 N

NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994,
2. AL DIMENSIONS ARE IN MILLIMETERS, ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUNBER OF TERMINALS.

A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012. DETALS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

& DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
B\ COPLANARTY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-1, T2444-3 AND T2444-4.
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